In this study, the relation between primary teachers' actual disciplinary knowledge and teachers' perceived disciplinary knowledge in three distinct areas of reading instruction (phonics, fluency/ vocabulary/comprehension, and assessment/intervention), as well as the relation between teachers' experience and teachers' background with these variables is investigated. Participants include Portuguese primary teachers (n = 390) and American primary teachers (n = 390). Results show that the American teachers outperform the Portuguese teachers in almost every item in analysis. Canonical correlation and commonality analysis show that actual disciplinary knowledge and perceived disciplinary knowledge are relatively independent constructs. Regression analyses show that actual knowledge predicts a small but significant amount of the variance in perceived knowledge. Knowledge about phonics instruction is by far the best unique predictor of teachers' perceived knowledge. The hypothesis of miscalibration (the "unskilled-and-unaware effect") between actual knowledge and perceived knowledge in the less knowledgeable teachers was also explored. However, results do not suggest such an effect in our participants. Results also show that there are significant differences between Portuguese and American teachers, mainly in the area of knowledge about assessment/intervention.
Introduction
There is a growing consensus that effective reading instruction is a key element of reading achievement (Carreker, Joshi, & Boulware-Gooden, 2010; Cunningham, Zibulsky, & Callahan, 2009 ) and for the prevention and remediation of reading failure (González-Valenzuela, Martín-Ruiz, & Delgado-Ríos, 2012; OECD, 2009 ). The International Reading Association (IRA, 2003 (IRA, , 2007 , for instance, states that six basic elements should be included in teacher education programs: foundation in research and theory, word-level instructional strategies, text-level comprehension strategies, reading-writing connections, instructional approaches, and materials and assessment strategies. The International Dyslexia Association (IDA) (Moats et al., 2010 ) also stresses the importance of effective reading, and that instruction must encompass the structure of language, including phonology, orthography, morphology, syntax and semantics, as well as strategies that emphasize planning, organization, and self-management.
Researchers have found that primary teachers frequently do not seem to receive informed education about effective reading practices and that reading specialists and special education teachers are no more informed than general education teachers about specific strategies to deal with struggling readers (Moats et al., 2010; Joshi et al., 2009) . Others (e.g., Jenkins, Fuchs, & van de Broek, 2003; Moats, 2009; NRP, 2000) have stressed that teachers' knowledge about print structure, phonemic awareness and phonics instruction, reading fluency instruction, vocabulary instruction and reading comprehension instruction is critical for reading success, especially in students at risk for reading difficulties. Still others stress that knowledge about phonics or even spelling instruction may be much more critical in countries with inconsistent orthographies, like English (Seymour et al., 2003) . However, to our knowledge, there are no cross-cultural studies about teachers reading knowledge in countries with consistent (e.g., Portuguese, Spanish) and less consistent (e.g., English) orthographies. Therefore we are not sure whether they show differential knowledge about different reading features (e.g., phonics, vocabulary, fluency, comprehension) or whether their knowledge should have specificities.
The relation between teachers' disciplinary knowledge and students' progress does not seem straightforward, however. Some authors suggest that this relation is complex and that teachers may not always directly apply their disciplinary knowledge when teaching reading (e.g. Carlisle, Correnti, Phelps, & Zeng, 2009) . Furthermore, many factors influence students' reading achievement besides teacher knowledge, including choices of instructional methods, availability of resources, and home influences on literacy (Finn & Kanstoroom, 2001) .
Anyway, teachers do not seem to be receiving or to be using much of the available researchbased disciplinary knowledge (Spear-Swerling, 2007) , in part because pre-service and in-service teacher education programs do not seem to be effectively disseminating this information (EACEA, 2011; Walsh, Glaser, & DunneWilcox, 2006) . Furthermore, teachers sometimes seem to overestimate their actual knowledge about reading (Bos, Mather, Dickson, Podhajski, & Chard, 2001; Perry, Stanovich, & Stanovich, 2004) .
Investigations of the miscalibration between people's perceived knowledge and their actual knowledge, as well as the potential consequences of this miscalibration, have been receiving increasing interest and have been conducted within the critical thinking literature (e.g., Lewis & Smith, 1993; Sternberg, 1986; Washburn, Joshi, & Binks-Cantrell, 2011; Willingham, 2007) . The miscalibration phenomenon was formerly conceptualized by Dunning (1999, 2002) and became known as the Dunning-Kruger effect (or the "unskilled-and-unaware effect"). It has also received other names like illusory superiority, above average effect, superiority bias, etc. This framework suggests that (a) success and satisfaction in many life domains depend on knowledge and on an accurate perception of our own limitations, (b) people significantly vary on how well they succeed in applying their knowledge and wisdom in life domains and, most importantly, (c) people who are incompetent in a specific life domain tend to overestimate their knowledge and skill and that they lack the metacognitive skills to be aware of it (Dunning, 2011; Kruger & Dunning, 1999) .
Some authors challenge the idea of miscalibration. Ackerman, Beier and Bowen (2002) , for instance, state that results from correlational studies involving miscalibration research show a different picture from experimental research, and that individuals are usually accurate about their skills and knowledge. Also, Krajc and Ortmann (2008) contend that flawed self-assessments originate from biased information rather than from biased judgments, and that Dunning and Kruger generally sampled students who were naïve about the knowledge required to perform the experimental tasks. Therefore, they could not make accurate judgments about that knowledge.
Although this paradigm has been tested with a number of popu- Psicodidáctica, 2014, 19 (1), lations, to our knowledge it has not yet been addressed with teachers in the area of reading instruction (who may or may not receive specific feedback about their performance). Nevertheless, in the last ten years, several studies in the area of reading instruction have examined teachers' disciplinary knowledge and teachers' perceived knowledge (e.g., Spear-Swerling, Brucker, & Alfano, 2005; Walsh et al., 2006) . Cunningham et al. (2004) found that their subjects were able to accurately calibrate their knowledge in the area of children's literature but not in the domains of phoneme awareness and phonics. More interesting, they found that less experienced and less credentialed teachers perceived themselves as more knowledgeable than more experienced teachers.
M. GABRIELA VELASQUEZ, AND JAMIE ZIBULSKY

Revista de
Some researchers (e.g., Finn & Kanstoroom, 2001; Walsh et al., 2006) suggest that the miscalibration of teachers' perceived knowledge and teachers' disciplinary knowledge, may have to do with the fact that teacher training in the area of reading instruction is often not approached scientifically. In one of the most important studies about elementary teachers' education schools in the USA, Walsh et al. (2006) concluded that "most education schools are not teaching the science of reading" (p. 22), that "much of current reading instruction is incompatible with science" (p. 29), and that "teacher educators portray the science of reading instruction as an approach that is no more valid than others" (p. 30). If undergraduate teachers are not receiving appropriate instruction, one can hardly expect them to be able to calibrate their perceived knowledge with the needed disciplinary knowledge (Applegate & Applegate, 2004; Binks-Cantrell, Washburn, Joshi, & Hougen, 2012) .
Knowledge calibration is important because people are more likely to engage in specific actions and to be more self-determined when they are aware of their limited knowledge in a specific area Deci & Ryan, 2008) . This may have important implications in the area of reading instruction because teachers who erroneously believe to have a thorough knowledge of reading instruction may not seek out or be receptive to further professional development in reading.
The present study
We compared actual disciplinary knowledge and perceived disciplinary knowledge in a group of American and in a group of Portuguese primary teachers, in relation to their experience and preparation. Teachers' disciplinary knowledge and teachers' perceived knowledge in several domains of reading instruction (e.g., phonics, vocabulary knowledge) were ex- 
Method
Participants
Three hundred and ninety Portuguese and 390 American primary teachers participated in this study. Portuguese participants come from a stratified sample of an initial pool of 2,461 teachers that volunteered to the study. This sample is representative of eight regions of the country (North coast, North interior, Center, Lisbon and Tejo Valley, Alentejo, Algarve, and Atlantic Islands). American teachers come from three different states (Connecticut, n = 97; Colorado, n = 46; and New Jersey, n = 181). All teachers were individually contacted by the researchers and all volunteered to participate. Both in Portugal and in the USA it is expected that primary teachers are aware of the reading features that must be taught along the primary school years (e.g., decoding, fluency, comprehension). Demographic information about participants is displayed in Table 1 .
Data show that the Portuguese teachers have more experience than the American teachers, U = -14.75, p < .001, r = -.02, but their training level is lower, U = -13.45, p < .001, r = -.02. The small effect sizes suggest that differences between these samples are not practically significant. Participants are teaching first grade (25%), second grade (20%), third grade (23%) and fourth grade students (32%).
Measures
Teachers' Knowledge Survey (TKS)
The original English version of the TKS was modeled after the multiple-choice section of a teacher licensure exam used in several U. S. states, the Foundations of Reading Test (FRT), published by Evaluation Systems Group of Pearson. The FRT employs items that assess knowledge about all five components of reading -phonemic awareness, phonics, fluency, vocabulary, and comprehensionas well as assessment. Altogether there were 52 multiple-choice items in the English version of the study survey, with about one-third of items assessing basic content Note-M = Mean; SD = Standard Deviation.
* Number of years as a primary teacher.
knowledge about reading, and the remaining two-thirds assessing application of content knowledge. Each item had a stem and 4 multiple-choice options, along with a fifth alternative, "I don't know." All questions had only one correct answer. A more detailed description of the TKS, including sample items, can be found in Spear-Swerling and Cheesman (2012). The 52 items can be grouped in three clusters: Phonemic Awareness/Phonics (PA/PHO) (23 items), (Cronbach's α = .60 for the American version of the questionnaire;
.70 for the Portuguese version); Fluency, Vocabulary, and Comprehension (FLU/VOC/COMP), (20 items) (α = .69 and .85 respectively), and Assessment/Intervention (ASSI), (9 items), (α = .75).
Teachers' Self-Rating Scale (TSRS)
For the self-ratings, participants were asked to evaluate their own knowledge in different areas on a scale from 1 to 5, where 1 was defined as "very limited knowledge," 3 as a "moderate level of knowledge," and 5 as a "very high level of knowledge." There were 13 ratings areas in total. These included self-ratings of knowledge for teaching the five components of reading (phonemic awareness, phonics, fluency, vocabulary, comprehension), as well as knowledge about other areas important to providing effective reading instruction (e.g., norm-referenced testing, building children's motivation to read, interventions for struggling readers in general).
For both the American and the Portuguese version of the scale (α = .93), items can be clustered in "Perceived knowledge about Phonemic Awareness/Phonics," (α = .86) "Perceived knowledge about Fluency/Vocabulary/Comprehension" (α = .88), and "Perceived knowledge about Assessment/Intervention" (α = .68).
Procedure
The American participants were recruited from both university settings, involving graduatelevel classes in teacher education programs, and public school settings. They received paper-andpencil versions of the study measures, administered in groups, with supervision from a research assistant or one of the investigators. All measures were administered in a single session that took approximately one hour to seventy-five minutes. Participants completed the self-ratings, along with a questionnaire that elicited information about their teaching experience and educational background, prior to taking the Teacher Knowledge Survey. Portuguese participants filled online versions of all the questionnaires in a Survey Monkey platform. Every questionnaire should be completely filled so that the next questionnaire could be accessed. The filling time was electronically recorded for every participant. Participants spent about one-hour filling the questionnaires. 
Results
Teachers' knowledge and teachers' perceived knowledge
Relations between teachers' knowledge, teachers' training, teachers' experience and teachers' perceived knowledge
To study the relations between (a) teachers' knowledge, teachers' training and teachers' experience, and (b) teachers' perceived knowledge, a canonical correlation analysis was conducted. For this analysis both samples (Portuguese and American teachers) are considered altogether. The three knowledge variables, the degree (level) of teacher training, and the years of experience, were used as predictors, and the three perceived knowledge features as criterion variables, to evaluate the multivariate shared relationship between the two variable sets (i.e., Knowledge/Degree/Experience and Perceived Knowledge). The analysis yielded three functions with squared canonical correlations of .163, .119, and .007 for each successive function. Collectively, the full model across all functions was statistically significant using the Wilks's λ = .731 criterion, χ 2 (15) = 242.470, p < .001. Because Wilks's λ represents the variance unexplained by the model, 1 -λ yields the full model effect size in an r 2 metric. Thus, for the set of three canonical functions, the r 2 type effect size is .269, which indicates that the full model explains about 27% of the variance shared between the variable sets.
The dimension reduction analysis shows that the full model (Functions 1 to 3) is statistically significant, and that Function 2 to 3 is also statistically significant, c 2 (8) = 104.372, p < .001. Function 3 does not explain a statistically significant amount of shared variance between the variable sets, c 2 (3) = 5.999, n.s. significant functions (Functions 1 and 2). Function 1 coefficients show that perceived knowledge of ass e s s m e n t a n d i n t e r v e n t i o n (PKASSI) is the most relevant criterion variable. This conclusion is supported by the squared structure coefficients. This variable also has by far the largest canonical function coefficient. The low structure coefficients and moderate to high standard coefficients of KPA suggest that this variable serves as a suppressor in the canonical effect. Also, the low standardized function coefficient, alongside a moderate to high structure coefficient of KFVC, indicates that this variable contributes little unique variance to the canonical effect and that much of the variable's contribution is also explained by another variable or variables.
Moving to Function 2, the coefficients in Table 3 suggest that all the criterion variables are relevant for this function. Looking at the structure coefficients for the entire function it was found that all three knowledge variables are strongly positively related to PKPA and to PKFVC.
Given the results of the canonical correlation analysis, a regression commonality analysis was conducted to further explore the unique and the common contribution of the predictors to teachers' perceived knowledge. For our analysis we used KPA, KFVC, KASSI, Teacher Training (T. Train), and the Years of Experience (YrsExper) as predictors, and a composite measure of Teachers' Perceived Knowledge as a criterion (PKPA + PK-FVC + PKASSI). Since the use of five predictors makes the procedure complex, because of the number of coefficients and equations (2 k -1, where k is the number of predictor variables) involved, we adopted the suggestion of Nimon (2010) and we have computed results using two separate sets of related predictor variables: teachers' training and years of experience on one set and knowledge related variables (KPA, KFVC, KASSI) on another set. Results are shown in Tables 4 and 5 .
Do less knowledgeable teachers
show an overly optimistic perspective about their knowledge (the "unskilled and unaware effect")?
To answer this research question, we organized the data in a similar way to classical studies in this area (e.g., Krajc & Ortmann, 2008; Kruger & Dunning, 1999 Note. Unique = x's unique effect. Common = Σ x's common effects. Total = Unique + Common.
ceived knowledge match or mismatch, and to check how strong the mismatch is, if any. Since the results of the Portuguese and of the American teachers on the TKS are significantly different, we examined both the aggregate and the disaggregated results of both samples.
Results for misclassification only are shown is Graphs 1 and 2. Graph 1 shows how teachers (American and Portuguese), divided by quartiles of performance in the TKS, (mis)classified themselves in the TSRS. Graph 2 exhibits the same information for American and Portuguese teachers separately. The crosstabulation of the teachers' performance in the TSK and in the TSRS shows that both bottom and top performers in the TSK, more accurately classify their own knowledge than teachers in the 2 nd and in the 3 rd quartile. This is true for both Portuguese and American teachers.
Discussion
First, we must note that results show that American teachers significantly outperform Portuguese teachers in every feature of disciplinary knowledge. However, effect sizes for KPA (r = .09) and for KFVC (r = .14) are small. The only meaningful effect size is for KASSI (r = .46). At the same time, results show that the perceived disciplinary knowledge is identical for PKPA and for KFVC, but not for PKASSI (though with a small effect size, r = .17). In this case, the Portuguese teachers perceive themselves as more competent than the American teachers. As we previously stated this finding is somewhat paradoxical since this (KASSI) is the domain where the Portuguese teachers perform the worst. Accountability for students' progress is however much recent in Portugal and eventually teachers do not yet feel the need to systematically assess and intervene with underachievers (Lopes, 2012) .
Even if the results of American and Portuguese teachers reflect actual between-groups' differences in knowledge, the interpretation of such differences is not straightforward. On the one hand, some of the knowledge required to perform well on the TKS is more likely taught in teacher education programs in the USA than in Portugal, a country where the "science of reading" literature is not yet widely known (Lopes, 2010) . On the other hand, some of the knowledge required by the TKS -most notably knowledge related to phonics-may be critical for the teaching of reading in an inconsistent, deep orthography like English, but not necessarily in an intermediate depth orthography like Portuguese (Sucena, Castro, & Seymour, 2009 ). This argument is controversial, however. Some authors (e.g., Seymour et al., 2003) claim that European Portuguese is closer to inconsistent European orthographies like English, French or Danish, than to relatively shallow orthographies like Finish, Italian or Spanish; others (e.g., Sucena et al., 2009) number of linguistic features suggesting that the European Portuguese is an orthography of intermediate depth. The underperformance of the Portuguese teachers in the TKS may also have to do with the fact that a significant number of these teachers have high experience (i.e., they are older). A number of them may therefore be less familiar with some of the concepts (e.g., phonemic awareness) approached in the questionnaire. Rather, their greater experience can make them feel more confident in their knowledge, thus explaining their higher results in the TSRS.
Also noteworthy are the striking differences in KASSI between American and Portuguese teachers. Indeed Portuguese teachers' performance on this subscale (18% success) is extremely poor even when compared to their own performance on the other subscales. Since knowledge about the "science of reading" is not yet systematically taught in Portugal, we anticipated some problems with the subscale of KPA and with some items of KFVC, but not particularly with the items of KASSI. We can speculate that because the notion of accountability for students' results is most recent in the Portuguese educational system, teachers still lack the knowledge to assess and to monitor students' progress and difficulties within the classroom context.
It was also our purpose to investigate the relation between teachers' perceived knowledge and teachers' disciplinary knowledge. The canonical correlation analysis (CCA) and the commonality analysis showed that actual knowledge and perceived knowledge are relatively independent factors. The analysis also showed that there is much common variance shared by knowledge related variables (KPA, KFVC and KASSI) in the prediction of global perceived knowledge, and that there are suppression effects between variables. Although these results are similar to those found by others (e.g., Binks-Cantrell et al., 2012; Washburn et al., 2011) , the large overlap between KPA, KFVC and KASSI, suggests that these variables represent one single factor. It seems therefore meaningless to explain the predictive value of any specific knowledge variables. Anyway, regression results show that teachers' knowledge is a significant predictor of teachers' perceived knowledge (better than teachers' experience and much better than teachers' training). Yet, still other factors may account for the gap between knowledge and perceived knowledge. Eventually primary teachers seldom receive feedback about their knowledge (McCutchen et al., 2002) and they may also not be fully aware of reading instruction requirements (Lopes, 2010; NRP, 2000) .
The results from our study also show that teachers' initial training does not predict teachers' perceived knowledge, but years of teaching experience do. Taking into account that our subjects' age ranges from 23 to 57, we must acknowledge that much has changed in teachers' certification level along three decades (Walsh et al., 2006; European Commission, 2010 ). Yet it may be that even if our older participants hold lower academic degrees than their younger counterparts, this doesn't necessarily suggest lower academic qualifications. As Carlisle et al., (2009) stress, "…mas-ter's degree programs vary widely in the content and formats for learning about reading, so that attainment of this degree does not signal acquisition of a particular kind or depth of knowledge about early reading" (p. 475). This may partly explain why teachers' training does not predict teachers' perceived knowledge.
The fact that older participants are more confident about their knowledge suggests that teachers' experience is positively involved in teachers' perceived knowledge and also in teachers' self-efficacy (Alderman & Nix, 1997) . This relation is not straightforward, however. Klassen and Chiu (2010) , for instance, found that teachers' experience showed nonlinear relationships with self-efficacy, increasing from early career to midcareer, and then falling afterwards. There is anyway a good deal of agreement on the effect of teachers' experience on teachers' selfconfidence, teachers' self-efficacy and teachers' perceived knowledge (e.g., Egyed & Short, 2006; SpearSwerling et al., 2005) . Our results seem to moderately confirm this effect.
Finally, it was our purpose to investigate whether less knowledgeable teachers are overly optimistic about their knowledge when compared with more knowledgeable teachers (the unskilled-andunaware effect). Our results do not suggest an unskilled-and-unaware effect or overconfidence effect (Arkes, Christensen, Lai, & Blumer, 1987; Brenner, Koehler, Liberman, & Tversky, 1996; Griffin & Varey, 1996) . Indeed our bottom and our top knowledge teachers are the most accurate classifiers of their own knowledge (2 nd and 3 rd quartile teachers are by far less accurate).
Critics of the overconfidence effect (e.g., Krajc & Ortmann, 2008) have stressed that there might be significant differences between person oriented-tasks, general knowledge tasks and skill oriented-tasks (such as those used in our study), and Krajc, Ortmann, and Ryvkin (2009) showed, in a series of experiments, that information improves calibration, especially of the unskilled subjects. In studies like ours, where participants are supposed to have a good knowledge of the subject about which they are being asked, the miscalibration is therefore unlikely. Also, Burson, Larrick, and Klayman (2006) Kruger and Dunning (1999) for easier tasks, but not for more difficult tasks.
Unfortunately in our study it was not possible to manipulate the perceived task difficulty by reversing the order of the questionnaires. That would eventually make participants perceive the task as more difficult than they formerly thought, and ultimately grown to be less optimistic about their knowledge. This is anyway a hypothesis to be tested in future studies.
Overall our results suggest that research about the miscalibration hypothesis in specific populations like primary teachers is encouraging. However there's still much to understand about the relation between knowledge and perceived knowledge and, most of all, about how to determine "how much is too much" in miscalibration. The advance of research in this area will enable teachers, schools, and even the large educational system, to fill the teaching gap and enhance reading instruction, the most basic skill for academic achievement (NRP, 2000) . João Lopes holds a Ph.D. in Psychology, and he is a hired Professor in the School of Psychology of the University of Minho. His research interests focuses in the areas of learning disabilities, reading instruction, classroom behavior problems and classroom management. He wrote more than a dozen books on these subjects (e. g. "Behavior problems, learning problems and teaching problems", 2009).
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